lnteragency studies conducted during the last several years have indicated the need to improve full-scale testing capabilities. The studies showed thai the most _ffective trade between lest capability and facility cosl was provided by repowering the existing Ames Research Center 40-by 80-ft Wind Timnel to increase the maximum speed from about 100 m/s (200 knots) to about 150 m /s (300 knots) and by adding a new 24-by 37-m (80-by  120-ft) lest section powered for about a 50-m/s t100-knot) maximum speed. This paper reviews the design of the facility, a few of its capabilities, and some of its unique features.
outlines some of the unique features of the design of the facility, and reviews the current status of the project.
Background Delails
The value of full-scale subsonic testing has been convincingly demonstrated by the NASA 40-by 80-ft wind tunnel over the past 35 years. However, because of the increase in size of aircraft and the technological changes in aircraft, facility capabilities for performing this type of testing must be improved (see, for example, Refs. 1-6). To meet this need, NASA is planning two major modifications to the 40-by 80-ft wind tunnel. Figure  1 shows the modifications planned. The first modification consists of repowering the drive, which will increase the maximum speed in the 12-by 24-m (40-by 80-ft) test section from about 100 m/s (200 knots) to about 150 m/s (300 knots).
The second modification is the addition of a new rectangular test section that will be about 24-m (80-ft) high by about 37-m (120-ft) wide. The maximum speed in the new test section will be about 50 m/s (100 knots).
Past experience
with the existing 40-by 80-ft wind tunnel has demonstrated the value of adequate ground testing of advanced aircraft (or critical components of these aircraft) before making the large financial investment required for
Presented as Paper 77-587 at the AIAA/NASA Ames V/STOL Conference, Moffett Field, Calif., June 6-8, 1977; submitted June 16, 1977; revision received Jan. 15, 1979. MORT, SODERMAN, ANDECKERT J.AIRCRAFT factor requires a larger test section (relative to thewing) to alleviate wind-tunnel wall-constraint effects onthecomplex flowfields thataretypical of high-lift conditions. Thetest constraint dueto speed is primarily caused by theneed to improve the capability and efficiency ofadvanced rotorcraft.
Test Capability Improvement
Aerodynamic Testing
The increased capability in model size and speed which will result from the planned modification is shown in Fig. 2 
Steady-State Ground-Effect Testing
For a number of years, NASA Ames has been sponsoring studies on the use of a blowing jet to energize the boundary layer on the floor of the test section for performing groundeffect testing . Figure  5 illustrates the concept schematically.
The jet is approximately two wing chords forward of the wing. The condition of the boundary layer is continuously monitored under the wing at the quarter-chord so that the jet may be properly set and adjusted as required. The capability for performing ground-effect testing is illustrated in Fig. 6, which for powered-lift models and is substantially simpler to implement than a moving belt system.
In view of this, studies on the blowing jet are continuing to be sponsored with the objective of eventual implementation in the new test section.
Acouslic Testing
In addition to the improvement in aerodynamic test capability to be achieved by the modification, the acoustic test capability will also be substantially improved.
Over the past 5 to 10 years, aeroacoustic research has become increasingly important, and many facilities have been modified or constructed for this work (see Ref. 5 The new drive system will be much quieter than the present drive system, even though the power will be increased to nearly four times that of the present system.
In Fig. 7 the new drive background noise is compared with the present level. As shown, there will be a substantial reduction in background noise. The drive noise will be lowered by reducing the fan inflow distortion and by employing a fan with a much lower tip speed. The fan tip speed will be 115 m/s (337 ft/s) compared with 185 m/s (607 ft/s) for the present fan. The fan inflow will be improved by changing the fan arrangement as shown in Fig. 8 . The fan will be located upstream of the support struts instead of downstream.
The new drive requires a set of stators which will be located at least two rotor-blade chords downstream of the rotor to minimize interference and, hence, noise.
The Fig. 9 Drive sound power level at 100 m/s in 12-by 24-m (40-by 80ft) test section. present drive fans. The results are shown in Fig. 9 . Sound power level is shown in one-third octave bands for a testsection speed of 100 m/s (200 knots).
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The lower three curves were scaled from the model studies.
Three fans were tested: a high-speed fan (tip speed 191 m/s, 627 ft/s) and two lowspeed fans (tip speed 115 m/s, 377 ft/s).
The two low-speed fans were quieter than the high-speed fan, and the improved low-speed fan was quietest. The improvements were made by improving the rotor and stator airfoil shapes and by improving the quality of the fan inflow.
The model development process was important to the optimization of the drive system. The resulting drive system will be significantly quieter than the present drive system. Since the existing facility is used extensively for acoustic studies, the reduction in background noise will be a very important improvement.
Special Features
Several special features of the modified facility are shown i_nFig. 10. To control the airflow in either the closed return or the nonreturn circuit, there are various louvers and flow deflectors.
The louvers at the locations indicated on the figure are relatively simple, two-position devices that either open or close the flow passage. However, the two sets of flow diverters shown are more complicated.
The set at the intersection of the two circuits is the most complex and has been under extensive study. As shown, the forward portion of the device is in one of two positions, depending on the circuit being used. Not only is it important to minimize the power loss due to these deflectors, but it is important to minimize their wake so that its effect on fan noise is negligible.
The set of diverters near the exit is less complex and consists essentially of straight-sided extensions of the present turning vanes supported by a pivot system. As shown in Fig. 10, flow The flow straighteners will be lined with acoustic treatment to lower the wind-tunnel noise in the surrounding community (see Ref. 29) . The exhaust acoustic treatment will be in both the nonreturn and closed-return circuits (as shown in Fig. 10 ), and will reduce fan and model noise propagation out of the wind tunnel (in the nonreturn mode) and fan noise propagation into the present test section (in the closed-return mode).
Status

Various
studies have been used to develop the design of the facility.
Model tests were used to develop the flow diverter and louver systems, inlet and exit systems, and the drive system.
The diverters and louvers were studied at about 1/10 scale, the inlet and exit systems at 1/50 scale, and 
